Introduction
============

Abdominoplasty was the 3^rd^ most performed cosmetic surgery procedure in Brazil in 2008.It was the 5^th^ most performed cosmetic surgery procedure in the USA in the same year. 34 patients underwent abdominoplasty in "Bagatin" Polyclinic during 2018. It was 4^th^ most popular procedure after liposuction, breast surgery and rhinoplasty procedures and its popularity rises each year. The reasons for its rise are the limitations of liposuction procedures. Pain is a good quality predictor of surgical care for patients ([@r1]-[@r5]). Many publications analyze this problem with severe pain in 40 - 50% of patients. Abdominoplasty is one of the most painful surgical procedures in aesthetic surgery ([@r6]). The main reasons are the large surgical field, need for usually extensive mobilization of tissue, plication of straight abdominal muscles for deformities of myoaponeurotic layer and extensive liposuction. Every part of surgical procedure provides great pain intensity so reducing postoperative pain and enhancing recovery is necessary. Local anesthetics for infiltration usually utilized are levobupivacaine or bupivacaine for their long lasting effect ([@r7]). Purpose of the article is to provide practical advice on how to reduce postoperative pain performing local infiltration analgesia (LIA) with bupivacaine in patients undergoing abdominoplasty. Patients have been operated in general anesthesia and have had initial infiltration of the superficial and deep subcutaneous fat and connective tissue with tumescent fluid solution.

Methods
=======

The study included 55 patients who underwent abdominoplasty procedure. Patients were between 20 and 72 years of age and out of 55 patients, 5 were male and 50 were female patients. It is a procedure that contains several stages: first VASER liposuction is performed in front and in lateral part of lower chest and superficial abdominal wall above muscle superficial fascia, afterwards a very low linear incision in the lower parts of abdominal wall and urogenital region is exercised, following the mobilization of the skin and cutaneous tissue in the upper position and laterally to rib cage and in the lower part, almost to the back parts to the posterior axillar line in abdominal wall region. At the same time umbilicus is freed from cutaneous and fat tissue which is then mobilized. Subsequently, follows the plication of the rectus abdominis muscles. Skin and subcutaneous tissue are removed from umbilicus down to lower part of the abdominal wall region and transition of 1/3 to second 1/3 of urogenital region. Urogenital region is advanced in the upper position and fixed in that position with sutures. During that period the tissue is washed using 0.9% NaCl and Betadine solution. Extensive infiltration of abdominal wall from xiphoid process to urogenital region and laterally to anterior axillary line follows. The first region of the plication is medially from xiphoid process to urogenital region and afterwards the lower wound and then the region of external oblique muscle on both sides. Single shot infiltration is performed with bupivacaine in the level of the abdominal wall muscles. Infiltration is performed in 40 to 50 injection sites. Four 10 ml syringes are used and the application is performed with 23 gauge needles ([Fig 1-5](#f1){ref-type="fig"}[](#f2){ref-type="fig"}[](#f3){ref-type="fig"}[](#f4){ref-type="fig"}[](#f5){ref-type="fig"}).

![Local anaesthetic preparation kit for abdominoplasty procedure.](acc-58-s1-23-f1){#f1}

![Landmarks for local infiltration anaesthesia and skin incision before abdominoplasty procedure.](acc-58-s1-23-f2){#f2}

![Multiple infiltrations of bupivacaine in the level of the abdominal wall muscles during abdominoplasty procedure.](acc-58-s1-23-f3){#f3}

![Application of bupivacaine in the xiphoid region.](acc-58-s1-23-f4){#f4}

![Patient at the end of abdominoplasty procedure with drainage systems.](acc-58-s1-23-f5){#f5}

Patients were nonsmokers, and even if they smoked they were obligated to stop smoking 4 to 6 weeks before operation. Prior to surgical procedure, two patients had alterations in blood tests: one had anemia for lack of iron and the other had von Wilebrandt disease Type I. In both cases patients were preoperatively prepared and examined and both needed adequate prescribed therapy preoperatively and postoperatively.

Duration of the surgical procedure varied from 4 to 8 hours, 6 hours approximate. General oral endotracheal anesthesia was performed. 1000 ml 0.9% NaCl, lidocaine 2% 50 ml and NaHCO~3~ (1- mol. solution) 10 ml were used for liposuction tumescent fluid. For local infiltration analgesia (LIA) of abdominal wall 40 ml of bupivacaine were used.

The statistics data are shown in tables and figures, variables that were normally distributed, were tested by Kolmogorov-Smirnov test. Categorical variables were shown by using absolute frequencies and ratios, quantitative variables were expressed as median scores and interquartile ranges. The data for descriptive variables were analyzed by chi-square test, though differences in quantitative variables were tested by Mann-Whitney U test. Particular clinical parameters were evaluated by Spearman's correlation analysis. P\<0.05 was considered to be statistically significant. Statistical analysis was performed by the IBM SPSS Statistics for Windows 23.

Results
=======

The study included 55 patients who underwent abdominoplasty procedure. Patients were between 20 and 72 years of age and out of 55 patients, 5 were male and 50 were female patients. 40% of patients were under the age of 40 and 60% were above the age of 40 years. Patients median weight was 76.5 kilograms, median height was 168.50 cm and median BMI was 26.85 varied from normal 23.62, overweight to obese 30.37. In postoperative setting immediately after surgery, patients felt low incidence of pain in the treated region. Occurrence of acute postoperative was noticed in all participants. 85% of patients required anadditional dose of analgesics and only in 3% of patients it was required during the first postoperative day. During the first post-operative day, an additional dose of analgesics was provided only to 3% of patients and they were discharged from the facility.

The obtained results showed ASA I status in 68.33% of cases. Hematocrit and hemoglobin levels were significantly higher in male patients.

Presentation of participants considering age, surgery duration and body weight ([Table 1](#t1){ref-type="table"}).

###### Presentation of participants considering age, surgery duration and body weight

  ----------------------------------------------------------------
                             Number (%) of patients   
  -------------------------- ------------------------ ------------
  Age (years)                20 - 39                  36 (63.33)

  ≥40                        19 (36.67)               

  Sum                        55 (100.00)              

  Surgery duration (hours)   0 - 3,99                 11 (21.67)

  \>4                        44 (78.33)               

  Sum                        55 (100.00)              

  BMI categories             Underweight (\<20)       3 (6.67)

  Normal BW (20-25)          32 (56.67)               

  Overweight BW\             13 (23.33)               
  (25-30)                                             

  Obesity (\>30)             7 (13.33)                

  Sum                        55 (100.00)              
  ----------------------------------------------------------------

BMI--body mass index, BW -- body weight

The patients for longer surgical procedures received prophylactic antiemetic drugs Setronon (88.9%) and Reglan (80.0%). Postoperative nausea and vomiting were recorded exclusively amongst the female patients ([Table 2](#t2){ref-type="table"}).

###### Comparison of premedication and postoperative vomiting

                                      Number (%) of patients   P\*                       
  ----------------------------------- ------------------------ ------------ ------------ ------
  Vomiting                            No vomiting              Total                     
  Antiemetic drug preoperatively      7 (80.0)                 14 (32.0)    22 (40.0)    0.01
  No antiemetic drug preoperatively   2 (20.0)                 32 (68.0)    33 (60.0)    
  Total                               9 (100.0)                46 (100.0)   55 (100.0)   

Measuring vital functions reduces the frequency of unwanted events and postoperative complications. In day surgery, the need for urgent interventions and switching to intensive care units has been reduced. Educations of The Rapid Response System teaches nurses about the importance of rapid reaction.

Patients were mobilized in few hours after surgery and returned in vertical position one week after the procedure. They were more active and have had a high quality of postoperative recovery. All of their functions were regained in few days and their appetite was normal or even better almost immediately after operation. The drains in the front are the only reason patients stay mostly at home in the first days after surgery as they are inconvenient to go around with. The recommendation for first postoperative week was to walk in semi flexed position and lie in upright position with legs bend in knees. Every patient received low molecular heparin for 10 days after surgery until full mobilization. Every patient could return to work after 2 weeks, but the recommendation for the safety reasons was not to work for one month, especially if their job was hard physical work. The participants could have managed harder activities 3 to 4 weeks after surgical procedure. Patients' feedback was that their recovery was beyond expectation and every patient was satisfied with their decision to undergo this surgical procedure because their function and aesthetics were much improved. Local infiltration analgesia (LIA) is a necessary addition to every abdominoplasty patient for it makes significantly faster and easier recovery for patients who can stand up and take care of themselves practically immediately, despite large extent of this surgical procedure. This helps the patient and the surgeon get optimal results and satisfied patients.

All patients who underwent abdominoplasty were discharged from the Polyclinic during 48 hours, while the patients who underwent other type surgery like mammoplasty, rhinoplasty or other, were discharged on the same day of the surgery.

Discussion
==========

Most of the patients in day surgery were ASA status I, which suggests they were young and healthy. The preoperative assessment confirmed patients who underwent surgical procedure in general anesthesia experienced nausea and vomiting, especially women of increased body weight and with longer procedures as abdominoplasty, as published in literature ([@r8]-[@r11]). The intensity of postoperative pain is not forceful after abdominoplasty with LIA. Many studies published data involving local infiltration analgesia in the abdominal wall, but with different long lasting anesthetics and in different dosage ([@r6]-[@r9]) while comparisons have been made between different local anesthetics and application was just in rectus sheet or wound or nerve blocks were used. However, application of this amount of local anesthetic (Bupivacaine) in entire abdominal wall and abdominoplasty wound has not been analyzed yet. General endotracheal anesthesia is performed for abdominoplasty procedure in this study, tumescent infiltration for liposuction in specific dosage and 40 ml of Bupivacaine for infiltration of abdominal wall and wound area. Tumescent solution has analgesic peak after 8 to 12 hours and it loses its analgesic quality in total after 48 hours. With inclusion of local infiltration analgesia in rectus abdominis, externus oblique muscles, inguinal region and wound area in one section immediately before the closing, wound pain was reduced in the early postoperative period, but the effect of infiltrated tumescent fluid cannot be excluded ([@r12], [@r13]). Our experience in local infiltration analgesia and analysis and talking with our patients after each surgical procedure gives us proof this Bupivacaine infiltration is useful and pain is reduced in first postoperative days compared with our patients from the past who did not receive this type of local infiltration analgesia. This is the reason we must make a larger study with more precise analysis and more defined parameters to scientifically prove that our method really works.

Conclusions
===========

By choosing to apply a combination of local infiltration analgesia (LIA), with general anesthesia in individuals who undergo an abdominoplastic liposuction, taking into consideration a number of applied analgesics, the intensity of postoperative pain is not forceful. Postoperative complications, acute pain, nausea and vomiting are not frequent and are not intense, meaning that after abdominoplasty with LIA they do not prolong the stay of patients in day surgery
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